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,ABSTBACT . ; * • , 

This report suaaarizes ^he aost^ iaportant findings in 
a stud^ designed to investigate the. linkages between education and 
fertiilxty in the United States, The datai^ base for this investigation 
is tiie National Longitudinal Survey (KLS) of voaen aged 30 through 44 
by tHe Bureau of Census* The basic hypothesis is that education will 
affe<^t fertility and that fertility and Carriage decisions will 
atffect educational choice* Besults indicate that a woaan carrying and 
having her first child at age 16 will complete 3.5 fewer years 
education than a woman who never marries. Educational choice is 
significantly affected by the individual's socioeconomic status--as 
reflected in parents* edu<*ation and occupation'-^rand by attitudes 
towards housework and child care activities. The total cost of 
children, both explicit and implicitr varies not only with family 
si^e, but. also with the,j6iming of family formation. It is apparent 
that child births are" delayed until the mother has completed her 
foraar education, then^the foregone education costs of fertility will 
be minimal. (Author/DE). 



* Documents acquired by EBIC include many informal unpublished 

* materials not available from other source:^. EBIC makes every effort 

* to obtain the best copy available, nevertheless, items of marginal 
*, reproducibility are often encountered and this affects the quality 
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* responsible for the quality of the original docdaent. Beproductions 

* supplied by EDBS are the best that can be made from the original. 



• J . . . ' . Sept.' 9, 1975 

^- • • 

ji > 

I » 

FinSl Report us Or^AHTMeUTOFMeALTM. 

MATtOMAt CMST4TUTC OF 
CDUCATIOM 

^ , THIS OOCUA^NT KA$ BEEN BE^RO 

^ , . . • DUCEO EXACTLY AS It EC^rVCO ' FMOM 

EDUCATIONAL INPUT AND FERTILITY RESPONSE St'SSmTs'S^^EwoRS^^^^^^ 

STATtO CX3 NOT NECESSAmuY RE^It& 
SENT OFftClAl. ffATlONAL INSTITUTE OF 
EDUCATION POSITION OR POtlCY 

Paul R. Gregory, Principal Investigator 



INTRODUCTION ' 

« This report summarizes the most important findings of our 
study .of educational input an<3 fertility response funded by the 
National Institute pf Education (Qrant number.: ) J- 

This research was initiated in September of 1973, and its 
principal objective was to investigate the linkage^ between 
education and fertility in the United .States. The data base, 
for this investigation was the National Longitudinal Survey (NLS) 

y - ■ ' ' ■ ■ ■ ■ 

of women aged 30-^44 designed by the Center'^ for Human Resources 
Resear*ch of Ohio State University and undertaken by. the Bureau 
of Census. Som^ delay in our research was caused by the, lack of 
availability of the revised NLS tapes until March of 1974, prior 
to which time, we were forced to work with the original and 
error-prone census . tapes 



We are currently preparing a monograph " on fertility^ 
educational choice, and labor force activrty, which reports m 
considerable detail our educational choice and fertility response 
results. This monograph (length 400 pages) should be .finished - 

■ •■ ■ ■ ■ T 

within two months. of this date and will be submitted to the 



National^ In^itute of Education/ whose support of the fertility 
and educatipnal' -Qho ice .sections will be duij-y noted. For now. 



we provide a suntmary of our methodology and principal findings* 
SUMMARY OF FINDINGS - , - 

.tDur' basic working hypothesis was that the major aspects of 

household^ decision making — education^ family size, labor force 

status, hours worked, marriage, etc. — are interwpven and that 

one mu^t study thes^e decisiotis in terms of an integrated house- 

hold mod^l. Focusing on the linkages between educational choice 

and fertility, our basic hypo^thes is was that education will affect 

fertility and that , fertility arid marriage decisions will affect 

-'educational choice . "The reasoning behind this latter point is 

that the decision tb marry and the arrival of children will hay.e 

obvious impacts on the Acquisition of education by women. In 

fact, we hav.e hypothesized that the earlier the marriage and the ! 

/ 

earlier the arrival of the first child, the lower the number .of 
years of schooling of the wife, and we view this loss oi Education 
as one of the major cost^ of , fertility and early marriage, which 



ted costs, however, is thai, ttnlike other fertility-related 



must be borne by the woman. The 'xjinique feature of these fertility- 
associated costs, however, is 

-costs (both direct outlays, for children and the loss of income 
'during the' clii Id raising .years ^ ^/ 'fh^y are uniquely related to 

\ ' ' ' ' ^ . ' > \ : ■ i ./r f' 'V , ' . , ' . . 

the timing of childr^rt and *martia'^6 and dan be larg^ely avoided. 



if marriage and'j\family formation is delayed* . *! « \ • , 

To determine the empirical relai: ion ship' between fertility" ^ 

and educational cho.ice, we estimate^J separate ^fegre^s^ion models , 

of completed family size a^d education .qhoice* Our Completed , 

family si?e mOdel . postulates' that cOippleted faifnily size will ; 

depend upon the '^price'-"^ {cost) of children, family income,. 

edi:ication of the. husband and wife, and attitudinal 'grid •demo-* 

graphic control variables . The market wage^ rate of working' 

wives was employed j^s their '*p'rice" of children -*( the cost of 

^ their time) and we used thifee separate opportunit?y cost measures 

(reservation wage, potentia I'market wage, value of Jiome time) for 

nonworkirig wives. Moreover, y^e experimented wjith a wide variety^ 

0t income concepts- in an attempt to determine the true impact of 

income on "family size. ' ' ' . ' . • 

Our most important findings from the fertility models* werp 
o ' ' ' • • . . 

that income effects on fertility are quite small but positive , 

and that the "pure*' income ela.sticity is arqund 3/5%; e.g., that • 
» 

g doubling of family income (holding price effeclrs. constant) 'will, 
increase completed family s'ize by 3^5%« ^The impact of the price 
variable is much more substantial j^xth substitution elasticities 
ranging from* -20^* to --40% depending, upon the^ variant employed to 
measure the opportunity costs of nonworking wives. Thus a doublin 

of the wife's wage wall cause a 20% to 40% reduction in completed^ 

>* • 

family.^size — a notable impact^in view of the relatively smal]^ 

r 
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amount of secul'^r, change in completed farrdly size over the past ^ 
century. * . . * • . 

Our findings for education ara that the gross fertility 
impact of the*wife's education is substantial/ .with an education 
elasticity of airound -35%;/eig*, a 10% increase gf the wife's . 
formal schooling would reduce .^completed famiJLy size hy 3.5%, 
and this is- a ^fairly substantial , impact in* view of thfe large 
secular" increase 'in education m the Un.ited, States . ' However,^- 
when one nets out -Che impact of education on the price of the 

wife**s time, education's "pure" effett on fertility is sub- 

\ . 

stantially diminished to elasticities of around- -10%, which are 
jiot very significant in both a quantitative and statistical sense 
The pure education effect should capture education's impact on ^ 
fertility control and attitudes arid should be- independent of 
education's impact on ^income and |)rice effects. A surprising 
finding is the quantitatively more important role of husband's 

education in restricting family size — a result contrary to much 

f ^ ' 

past research. ■ * ■ 

In general, we find that economic variables (both including 



and excTud liiy -ed^Ga^tionjL^o^^lmatter " as fertility determinants 
although , our fertility regressions tend to be dominated by^tjie 
age at which the respondent first marries. 

Turning to o^r educational choice. results , we find that the 
timing of marriage and children does ha^ve a notable impact on 
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iucational attainment . For every year prior to age 22 the-^oman 
• ' ' • • • * 

marries (has^her • first child),, years of completed schooling, 
decline by .24 (.20)^ years. .Thus a woman marrying and having 
,her first child at* age 16 will complete 1*5 (1.2) fewer -years 
than'a woman marryxng at age" 22 and 'she will acquire 3.5 ]^ears 
,.less education than a woman */ho never marries. Moreover, *we 
relate educational choice to a wide variety of socioeconomic 
backgrpund and attitudinal variables, and find that educational 
^' * choice is signif ica*ntly affected by the individual's socioeconomic 

i 

* "^Status -(as reflected in parents' education and occupation) and by 

attitudes towards housework and child care* activities ♦ We note 

further that age of marriage and age of first birth -tend to be 

^. inversely related to socioeconomic background; so the' soc4.o- . 

• * economic effect may capture some marriage and birth effects. 

i • . - , ^ 

^ SOME FURTHER CONSIDERATIONS 

Our investigation of the determinants of educational choice 
indicates rather clearly that marriage and family forphiati^ny 
occurring p?ior to the gompletion of formal education, impose 
costs in terms of foregone education. Holding .the respondent's 

! 

socioeconomic background constant, we find thajt^^'-a woman. who 
. piarries and has her first child at the age of /sixteenl will tend 

V 

\ 

. . tQ acquire 3.5 years less education than her counterpart who 

never marries and neVer has children. Whea viewed relative to.. 

§^ " " " 00006 K 
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the sample average of 11.5 years of completed e(3ucation,. our ■ ^ 
results suggest 'an eight^i grade education for this sixteen year 
old wife-mothrer , who otherv/'se would have had all th^ attributes 
necessary to yield an average level of education • To take the less 
extreme case of S woman marrying at the ag6 of eighteen and having 
her first child at the age^ of 20, our results indicate that she 
will complete approximately two years less education than her 
unmarried counterpart with otherwise identical attributes. More- 
over, we should stress tK^t these .qalculations, attempt only to 
identify the net effects of ohildl^en and m^arriage by holding socio- 
economic background and attitudinal attributes constant* The 
observed gross effects will, of course,, b$ much larger becaus^ 
of the relationship between early marriage and early bir.ths and 
socioeconomic backgrounds 

Thus one of- the costs of fertility/ of ten neglected in the 
literature, is £he loss of education foregone due to early marriage 
and the early arrival of children. This cost is uniguely related to 
the timing of births and marriage and can be largely avoided if 
marriage and family formation, are delayed until the femarle's 
education is complete. Following this line of reasoning one 
step further, we conclude that the total cost of children, both 
explicit and implicit, will, vary not only with family'size but 
also with the timitig of family formation. ' Concentrating on the 
implicit costs* alone, it is apparent that if child births are 

<6 „ ' 00007 ■ 



vv 

delayed until the mother has completed her formal educfa t ion, ^ then 
the foregone education costs ^of fertility will be miriirnal* On 
the other hand,, if these births occur during the educational ^ 
process, the likelihood of interruptiiDn of education incjreases 
.and foregone education costs must be borne. These cQsts may talcej 
on a monetary form in terms of a loss of potential hum^n capital^ 
and, subsequently, of earnings. Available studies of returns to 
female education, suaqest substantial annual rates of return to 
education^ (around 15 percent; between a junior high school and 
completed Jiigh school education. In our example above ^ the female 
who marrie| and has her first child at the agis of sixteen will 



^.:^orego a high school education and as a result would .forego the 
substantial rate of return to a high school educatiorj. Foregone 
ea-rnings in the case of the female marrying at the age o'f eighteen 
and having her first child at the age of twenty^ would be smaller 
yet still quite substantial: The foregone rate of return in her 
case WQ^uld be around ten percent. 

T 

Foregone education leads not only to monetary losses but 
also to a decline in the opportunity cost of time in the home 
insofar as this is generality linked with t^ie education of the 
wife. Thus the loss of education due to early marriage and 
births will depress the value of time in the home as well as 
labor force time and this general lowering' of the value of time 
may lead to substitution effects in favor of larger family sizes. 
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Again the circl^' is close'd in that marriage and births lower 

> 

fertility costs, while lower fertility costs promote larger ^ 
family sizes. 

Foregone education represents only one implicit cost factor * " . 

which will vary with the timing of marriage and bl,rths. The . 
timing of births in particular will effect the acquisition of 
work experience by women in view of the inverse correlation 
between the presence of preschool children in the home and labor - 
force participation. Thus women with identical completed family 

sizes and of identical age cohorts can accumulate different amounts 
of .work experience over their lifespans, depending upon the timing 
of births. If births aife bunched together, the cumulative humbeij 
of years preschool children are present in the home is minimized 
and the amount of ,work experience is maximj^zed. 

'ihis discussion suggests some simple hypotheses concerning 



V 
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the optima^ timing of births and mar;riage: As the costs of 

fertility and marriage are greater if the marriage occurs prior 

to the combletion of target; education , marriage and first births 

will tend to occur after target education goals are attained. We 

stress the ceteris paribus nature of this argument, for othef 
' — ~ — 

factors~-the utility from having children while the parents are 
still young, the phenomenon of un^planned first births, the utility 
costs of delaying marriage, etc. — may serve to offset pr -dominate 
this education cost ef-fect. Moreover, social and legal restraints 
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governing age o'f marriage and dictating that births should^ccur 
within jna'rriage, prevent the- timing of marriage and births from 

being an unconstrained choice. Also the timing of marriage and 

births may be closely related to cyclical ecorfomic conditions. 

* * . ' 

Thusr* our eeteris paribus proposition concerning the inverse 

relationship betw,een foregone education and the timing of births 

and marriage may be difficult to substantiate duetto the inter- 

play of these other factors. 

The second simplfe hypotfiesis is that, as the loss of work 

/experience (and. lifetime earnings) will be minimized by the 

bunching of births,, there will be a tendency to compress the 

. interval between first and last birth rather than spreading 

* births 'out 0ver the entire fertile period. Again this ceteris 
* « * . 

paribus phenomenon would be difficult to establish empirically , 

tobcause of the presence of substantial offsetting factors, the 

* 

most cO'TPpelli^g of which is the strain of caring for a succession 
of/ infaiit children withouiE a; respite as well as' the health 
implications of bunched births to the mother. . ♦ 

One could test these two propositions to some extent with 
the NLS data, at least in' a' reduced form sense, but this would 
require ^ major research effort far beyond the scope of this 
inguiry* Therefore, we limit ^our discussion to some rather 
casual comments based upon' available time series evidence. It 
is true that the timing component of births has been subject tp 

00010 



change in -the Ui^ited States over «ie past half oentury in the 

V , ■ 

^direction predicted by our second hypothesis. W6men born between 

1891 and 1930 had 48 to 57 percent s>f tl^eir births before reaciiing 

the exact ages of 25-29; whereas the proportion projected for the 

1935 td 1945 cohort is around 57 percent. Thus ^e do find an 

increasing trend p:owards greater bunching of births. However, 

when one examines these data more carefully, it becomes apparent 

that the growings. concentration of births in the lower age ranges 

of the r :5productiv^ age cycle is Largely the consequence of earlier \ 

marriages after , the Second World War — a trend which is <:ontrary to 

^the first hypotl^esis. * The percentage of Iff etime . fertility com- 

pleted by interval since firS^ marriage hag remained^-remarkably 

stable over the past sixty years with roughly one half ot fertili.t^>^ 

^ completed aft*er five years of marriage and 70 percent complete.d^ 

- ' *^ < 

after 10 year?^o£ marriage throughout this entire time interval. 

. The fact that the available time series evidence provides only 
mixed support for the propositions that increases in opportunity 
costs will lead tp later marriage and births and to greater bunch- 
ing of births is not par^^icular ly damaging to the two propositions 
insofar as one can readily enumerate factors which may have served 
to offset these tendencies. In particular, the trend towards 
earlier marriage and lower ages at first birth could be tied to 
cy&lical economic phenomena and to changing social institutions. 
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CONCLUSIO: 



These* remarks can Impart only a general Impression of our 
research, and we suggest that i complete understanding of our 
. work ^ can only be obtained by reading our forthcoming monograph 
entitled The Economics of Fertility. Educat l °"^^ Choice and La^or 
Force Behavio^; Findings from the NLS Surv gZ' "^^i^h will be sent 

I 

to your office within., two months. In generaLvWe feel that we 
have accomplished what w6 set out to do, W °°st grateful 

for the support of the National Institute of Education-. The one 
area vfe were not*able to deal with is the complex issi^e of inter- 
generational educational choice.' The NLS": does c6ntain valuable 
; information on the educational choice ai?d educational goals of 



mothers and daughters, which would h^^f 



been ideally suited for 



an intergenerational study, jDut time coijstraints prevente^ us 
fiom investigating this matter. ^' 

PUBLICATIONS 
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Several publications have .emerged, ^^^"^ this research. First, 
_ doctoral dissertai^i^^ 



entitled: Household Demand 



John M. Campbell's doctoral dissertai^^^" 
A Svnthesi3 of Interdisciplinary The^ ^V Empiricism (U. of 

Oklahoma, 1975)' was partially funded through this grant. Next, 
> two papers presented at economics mee^rings were an outgrowth of , 
>this project, namely, Paul Gregory and R.W.. Thomas,' "The Economics 



mC i '. ' " 00012 

ilffliffllffll'n'il^ll t 



12 



i 



fif Fertility: ' Some Preliminary Findings, from the NLS Survey" 

.A Paper presented at, the Annual^ Meetings of the Southwestern 

Social Science Meetings, San Antonio, April 1975 and John""'""^^'- 

Campbell and R.W. Thomas, "A Coinpatison of Alternative Limited 

♦ 

Dependent Variable Estimators," A Paper presented at the Aanual • 
Meetings of the Western Economic Association, San Diego, 1975. 
Copies of these two papers are enclosed. The major publications 
from this study should be the monograph mentioned above and the 
various articles which will emerge from this monograph. 
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